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BACKGROUND Ionizing radiation makes invasive diagnostic imaging
and therapeutic procedures possible but is also associated with
deterministic and stochastic effects. Strategies to reduce radiation in
the cardiac catheterization lab are well established and include
appropriate collimation, reducing ﬂuoroscopy pulse (frame) rate and
reducing on cine acquisition, i.e. use of ﬂuoroscopy store. There re-
mains concern about the ﬁdelity of image quality with lower pulse rates
as well as the risk/beneﬁt for further ﬂuoroscopy rate reduction. To our
knowledge, no studies to date have examined reduction of ﬂuoroscopy
pulse rate on all-comers undergoing percutaneous intervention.
METHODS As a quality improvement project, the default pulse/second
rate was reduced from 10 to 7.5 in all ﬂuoroscopy machines in the cardiac
catheterization laboratory at Penn State Hershey Medical Center. The op-
tion to change ﬂuoroscopy pulse rate was left to operator discretion. Six
months of data, including radiation dose (Ka,r inmGys), number of stents,
age, height, weight (and therefore BSA), risk factors for coronary artery
disease, indication for catheterization and intraprocedural complication
rates for patients undergoing PCI were reviewed and compared with nine
months of baseline data that preceded the pulse rate reduction.
RESULTS Demographics and number of stents placed were balanced
across all groups. There was a signiﬁcantly higher rate of STEMI in the
standard ﬂuoroscopy dose group, but this did not alter the overall
radiation dose across the population. Radiation dose was lower in
the reduced pulse rate group (2014.84  1131.68 mGys versus
1706.34  1047.41, 95% CI 90.84 – 526.16, p ¼ 0.0056) without
increased rate of procedural complications.Standard n
Standard
Deviation Reduced n
Standard
Deviation P Value
Conﬁdence
Interval
mographics (Total) 314 146
le (%) 77.07 242 74.66 109 0.6376
e at cath (years) 63.89 11.69 64.84 11.93 0.4207 -3.2662 1.3662
ight (cm) 171.99 10.1 171.68 10.37 0.7616 -1.6971 2.3171
ight (kg) 92.26 18.42 91.24 20.85 0.5966 -2.764 4.804
dy Surface Area
(BSA in m2)
2.05 0.22 2.03 0.26 0.3928 -0.0259 0.0659
ication
TE - ACS 41.08% 129 47.26% 69 0.2258
EMI or Equivalent 31.85% 100 22.60% 33 0.0468
ble Angina or Equivalent 24.84% 78 28.08% 41 0.4931
aluation of Cardiomyopathy 0.64% 2 0.68% 1
1
lvular Heart Disease/Other 1.59% 5 1.37% 2
1
tcomes
KERMA around a Reference
Point (Ka,r in mGys)
2014.84 1131.68 1706.34 1047.41 0.0056 90.8441 526.16
cedure Complications 7.64% 24 7.53% 11
1CONCLUSIONS In all patients undergoing PCI, a reduction in ﬂuo-
roscopy rate, from 10 to 7.5 pulses per second, was associated with a
statistically signiﬁcant reduction in radiation dose without a differ-
ence in procedural complications.
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BACKGROUND Coronary angiography are more complex in patients
with coronary artery bypass grafts (CABG). These procedures are longer
leading to more X-ray exposure, compared to conventional coronary
angiography. Image fusion is a new technology allowing a fusion in real-
time of a 3D model obtained by reconstruction of Computed Tomog-
raphy (CT)withﬂuoroscopic images. Purpose: To evaluate the impact of
image fusion in coronary angiography for detection of CABG.
METHODS This single-center prospective study included all patients
admitted for angiographic control of CABG, over a period of 12 months.
Image fusion coronary angiographies were compared to conventional
coronary angiographies. Fusion image group was deﬁned by patients
with previous (for another indication) chest CT with contrast injec-
tion. Patients without prior injected chest CT constituted the control
group. For patients in the fusion group, aorta, CABG, sternotomy
sutures, bronchi and a vertebra were reconstructed in 3D from CT
acquisitions and merged in real-time on ﬂuoroscopic images. The
following parameters were compared: length of time necessary to
ﬁnd CABG, procedure time, X-Ray exposure and amount of contrast
product needed.
